ABSTRACT
INTRODUCTION
The nematode Thelazia callipaeda Raillet and Henry, 1910 (Spiruida, Thelaziidae) is an agent of ocular thelaziosis that can occur in large and small animals including cattle, horses, cats, dogs, wolves, red foxes and rabbits [8, 16, 19, 22] . Thelazia callipaeda has a zoonotic character. The occurrence of Thelazia sp. in dogs used to be typical in North America and Asia [28] which explains its so-called name of "oriental eye worm" [25] . The disease was first reported in northern Italy in 1989 [24] . Recently the number of infections are rapidly increasing and the occurrence of thelaziosis has been reported in Belgium, Germany [7] , Portugal, Serbia, France [2] , Spain [14] , Switzerland [13] , Hungary [27] and Slovakia [3] . Thelaziosis in Europe is a consequence of international trade and travel of people, animals and potential disease vectors [7] . two moults to a third-stage larva, which is infective to vertebrate hosts and transmitted to the new host [10, 11, 29, 30] . Phortica variegata (Diptera: Drosophilidae), a fruit fly, is the intermediate host of T. callipaeda in Europe [17, 26] .
The development of the larval stage occurs in the fly´s ovarian follicles during the summer time. Late-stage larvae migrate to the fly's mouthparts and transfers to the final host through fly ingestion [28] . The prepatency lasts 3-6 weeks and the adult worms persist for a year and longer [6] . Although there are more ocular parasitic helminths, Thelazia sp. is the only one that needs direct inoculation of the larval stage into the proper host eye [20] . Adult parasite can be found in the conjunctival sac, under the eyelids, third eyelid or in the nasolacrimal ducts.
The typical signs of canine ocular thelaziosis are: blepharospasm, intensive epiphora, sometimes purulent discharge, conjunctivitis, hyperaemia and chemosis of the conjunctiva, and keratitis [7, 25] . In some cases, corneal ulceration may occur due to the mechanical damage of the corneal surface by the moving parasite [20] . The presence of T. callipaeda in the conjunctival sac can be considered as a presence of a foreign body that secondarily causes infection or conjunctivitis. The presence of the parasite in the nasolacrimal duct can directly cause its obstruction which may be presented as either a severe epiphora or a discharge from the infected eye. The case of T. callipaeda nasolacrimal duct infection was presented in Europe for the first time in 2006 in Belgium [9] . The diagnosis of thelaziosis is based on the presence of eye worms in the animal's conjunctival sac and a broad spectrum of clinical signs [14] . The iden- In October 2017, a 3-year old female Rough Collie was brought to the clinic with a unilateral problem with one eye. According to the owner, for three weeks, intermittent There were no signs either of inflammation or the presence of the Thelasia sp. parasite in the other eye in all of the three patients. All patients were informed about the necessity of regular parasitological prevention.
DISCUSSION
The occurrence of Thelazia sp. in dogs was typical in North America and Asia but the number of infections is rapidly increasing since first reported in Europe in late 1980´s [24] . A recent zoonotic outbreak of thelaziosis has been described in France and Italy although it is a major problem in Asia. All of the dogs presented in these cases were living in Slovakia. Two of them, Case No. 1 and No. 2, were travelling with their owners around Europe. In 2017, 4 cases of canine ocular thelaziosis were described for the first time [3] . The potential increase in the number of these cases depends on the presence of vectors; the flies in these cases [15] . It has been reported that 74 % of the cases occurred during summer and autumn, when the number of flies is the biggest and they are most active [5] . All of the cases were diagnosed by authors during the autumn in Slovakia; two times in September and once in October.
The typical signs of canine ocular infection of Thelazia sp. Are: blepharospasm, intensive epiphora, sometimes purulent discharge, conjunctivitis, hyperaemia and chemosis of conjunctiva, keratitis and sometimes corneal ulceration [7] . All of the patients revealed severe symptoms of eye problems but only one of the three had corneal ulceration. Thelaziosis can be symptomatic or subclinical. According to various studies, 15.4 to 81.4 % of infected dogs shows clinical sings [13, 14] . In the subclinical stage of the disease, dogs and cats are considered to be reservoirs of Thelazia callipaeda [19] . Although the number of parasites in the conjunctival sac can vary, there is no relationship between the severity of the clinical signs and the degree of invasion. Although all cases described by the authors were home pets, the prevalence of large breeds of dogs living outdoors has been reported [13, 14] . In a differential diagnosis, bacterial, viral, rickettsial, parasitic, allergic and hypersensitivity conjunctivitis should be taken into consideration [23] . Eye worm diagnosis can be difficult when most parasites are in the larval stage [21] . Thelaziosis should be always taken into consideration in the differential diagnosis of chronic keratoconjunctivitis, in "red eyes" cases [7] . and injuries due to propylene-glycolin formulation [12] .
Generally, the described and recommended treatment of ocular thelziosis include a single subcutaneous injection of ivermectin [7, 12] or 200 µg.kg -1 ivermectin in combination with oral 0.5 mg.kg -1 milbemycin oxime [23] or single spot on administration of 10 % imidacloprid and 2.5 % and moxidectin [4] . The systemic treatment can be successfully combined with local administration of chloramphenicol [4, 7] fusidic acid [23] , and dexamethasone if necessary [4] .
The prevention against vectors is important. It is possible to use preparations with repellent effects. They are used with the active substance deltamethrin, prmethrin or the combination of imidaclopid + permethrin in various application forms (collar, spot on).
CONCLUSIONS
The prevention and treatment of Thelazia callipaeda is very important as an increasing number of infected humans and animals makes it another potential zoonotic disease. It appears relevant to conduct further studies to investigate Phortica sp. as a vector of Thelazia callipaeda in Europe due to climate changes, particularly global warming that may cause the spread of parasites on our continent.
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